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Process of and Toot for Expanding Tube Ends 



We, Babcogk & Wilcox Ltmtibd, a 
British Company, of Babcock House, Farrmg- 
dnn Street, London^ S.C4, do hereby declare 
tiie invention, (Qmnmnicated by Dottschb 
Babcocx & Wnjcor Dampfkbssklwebkb 
A/G, a German Company, of Otetbansesk, 
RMachnd , Geunasy), for whidi to pray that 
a patent may be granted to ua, and the method 
by which it is to be performed to be particu- 
larly descefced ir and by the fcfiowh^ state- . 
menti-^- 

The present invention relates to a process 
of and tool far rqwiKHng tdbe ends, applio- 
afcte for example to the attachment of water 
tabes to the steam and water dram of a water 
tube boiler. 

It is common practice to secure the ends 
of water tubes tP a boiler drum by fitting 
each tube end within a tdbe hole in the drum 
and then expanding plastically the tdbe end 
withia the tribe bote, so that remains firmly 
in contact with the watt of the hole to provide 
a flnkWgfrt joint. In order to improve die 
resistance to the tendency of the tube, when 
die boSer is hi use, to raft out of the drum, 
•the put of the tdbe projecting into the dram 
is often belled out. 

Several different methods of 'fl»>»fr»'p'g die 
desired expansion, have been used According 
to one methods a tool is used which fadndea 
a conical m a nd rel about which are spaced 
three c o rre spo n ding tapered witters, the tool 
bang inserted in die tube end to be expanded 
•with the axis of ^he mandrel co-axial with {be 
tnbe end and the mandrel being fed Into the 
tdbe independently of the rollers eo that the 
rollers are displaced outwardly into contact 
.with the inner surface of the tribe. The man- 
drel is then continuously rotated and the rol- 
lers are forced outwardly to expand die tribe 
end and at the same time roll progressively 
found and into the tribe. It has been found 
that with this method of expanding there is a 



tween the tube, wail and the wafl of da tube 
hole. Furthermore, the structure cf the tube 
metal is i flWi^rfj themeflfl b eco m i ng famfwMfl 

tiy tK» nli »| ) m \ t u g jflft d, 

According to a second rather similar 
method, die tdbe is expanded fay a tool having 
a tapered mandrel and ruSem in which the 
naudrd sod the rotters rotate and move out- 
wasdty towards the end of the tdbe during. 



tenden c y for each point of the tdbe wall, offer 
45 each passage of a icfler has earned an expan- 
sion, to spring back elsscicaSy and theieby 
considerably reduce die enrrset pressur e be- 
PvteJi.M.] 
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A ccording to a third method, a mandrel 
with a worxiug surface having a diameter 
aKgjhdy greater than the inside diameter of tic 60 
tribe is driven into the tribe end, so expanding 
the tdbe as it moves into it This memod has 
certain pract i ca l difficulties when Applied ta 
hog thhk tubes, winch tend to buckle, and 
the amoral of the mandrel from jhe SSe! 65 
after the expanding operation cto^ves moci 
trouble. J~ ",_\ 

An chfrct of <he gesent hrventho ^j^^ g^ 
pxovisiQn of an improved metfaoS^^SCfEQoT 
tor expanding tube ends. ~ T 70 

The irrvetrdan includes the process tsc^hH 
securing of a tdbe end within a tribe: SKT$f 
a tube plate, which comprises expeinfing a 
part of die tribe into fluid-tight, <xxitacic^vjtxi 
the wa& of the tribe befe by the forcSIe 75 
puffing-out of « tdbe expanding ottrjoer 
through die said part of the tube end and 
rfniultan ecpsry as a conaegnenoe of the p ufliqg - 
out effecting belling of die mouth of the free 
end of the tube into contact with the face 80 
cf the tube plate. 

The invention also factories a tdbe end ex- 
panding tool suitable for the expanding cf a 
tribe end within a tribe hole in a tdbe plate 
in which withdrawal means are provided for 85 
tiie fbtcftie pufiing-out from inside the tdbe 
end of tdbe expanding means adapted during 
withdrawal to expand the part of die tdbe 
within the tdbe bote, and the withdrawal 
means ate arranged daring withd r awal to 90 
operate belling means whkh effect bdlmg of 
the free end ct the tribe. 

The indention wffl now be described, by 
way of example, with refcieiw^ to the aocotn- 
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ponying partly diagrammatic drawings, in 
which: — 

Figure 1 is a sectional ode elevation of the 
forward end only of a tool for Tending ^ 
5 beffing tube ends arranged to operate on a 
robe cod that extends through a tube pfcae; 
and 

Figure 2 if a -view samfar to Figure 1 but 
with the working parts in a different operat- 
ic ing position. 

In the drawings, a tube 1 extends through 
« tube hole 2 in a tube pkfie 3 with its inner 
end 4 projecting beyond the inner face 5 of 
die tube piste to a distance equal to about 
15 twice Ac wall tfikkncss of tf* tube. The tool, 
indicated generally by 10, farindet a forward 
body part 11 terminating in a bearing snrfxr 
12 which, when the machine is in use, Is held 
firrhry against the pflrt of tube plate *f yrn ff r 
20 face 5 which surrounds the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends axiaSy beyond the Tvarmg surface 12 
and at the i rri v n rn * nr * m {T ( t of the expanding 
operation lies in the initial position shown 
25 in Figure 1 in which it extends into the tube 
1 Id a point beyond the tube plate 3. At its 
inward, or forward end the mandrel 14 Is 
formed with an enlargoooent or head 15 ad- 
joining a part 16° that tapers rearwardry to a 
30 cyriiwirkaf pirt 17 beyond which a part 18 
_cf the, mrnidrd is screw-threaded into an 
operating rod 19 which is coupled to thepis- 
ton of an hydraulic power device (not shown)* 
Azg&ep of four complem entary expanding 
35 members 21 are slklaciy mounted on the 
-papered mandrel part 16 and may be moved 
,4|rjjPrdtejritoBd position shown m Figure 2, 
. - ^ s^w^ilcrt ingnrd parts thereof form a com- . 

pfcte ring-dike tube cm&« surface 22> to 
40 JCCaggcred position shown m Figure 1 in 
~ wh ich- o ne opposed pair of the members 21 
fceffi et r e ai w a«% of <he other ptir ao that 
^ti^jmraH radios of each member is reduced. 

, The font members 21 ate held together and 
45 to tSe mandrel by a helical spring 24 that 
encircles part-cylindrical sections 25 of the 
four rnembers. 

SEdahly mounted on the cylindrical part 
17 of the mandrel is a movable stop 30 in 
50 the form of a tube length havtog a cvlmdrics! 
rearward portion: 31 which is a sliding fit on 
the mandrel part 17 end a flared forward 
part 32 of such diameter at its forward end 
that it engages' the two rearrriost expanding 
55 members 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured to the rearward end of the portion 
31 is a boss & formed with a drcomferen- 
tklry extending radial shoulder 34 that faces 
60 rearwardry of the mandreL Mounted on <he 
bodV part 11 an catch means in the form 
of four plungers such as the plungers 36 ao 
arranged as to be sBdabie xadtalry and being 
biassed irwardly by apnngs snch as 
£5 springs 37* These jtfungets axe arranged 



to engage die boss 33 and are ao 
shaped at their inward ends that they 
restrain rearward movement of the shoulder 
34 past the plungers only tmrfi the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Abo mounted on the body pert 11 is a 
circular row of eight tube end belling ele- 
ments 40 so guided in the body part 11 as 
to be capable of radial muveme ut only and 75 
biassed by springs such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
mdmed surface 42 coiTiplftniy'n fcary to th ff 
flared forward part 32 of the stop 30 so that 80 
as the part 32 moves rearwardry past the de- 
ments 40 they are moved outwards in a radial 
direction. Each dement 40 b fanned with a 
furwardjy extending tnngnc 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end Is spaced from 
tiie tube plate face 5 by a distance somewhat 
greater man the thickness of the wall of the 
tube 1. 

To carry out the ^rp^nitwig operation^ the 90 
tool 10 is brought into position opposite the 
tube end to be cxpannVd and the mandrel 
14 inserted into the tube to the position shown 
in Figure 1, so that the bearing surface 12 
engage* the tube plate face 5, the stop 30 95 
being set with its shoulder 34 forwardry of — 
the plungers 36> the **j**nAmg members 21 
being towards the rearward end of the tapered 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 
the forward end of the stop .30. 

The mandrel 14 is now drawn rearward!? 
through the tool body , part 11 by operation 
of the hydraulic power device so that the ex- 
p—wtfag members 21, which are held against 105 
axial movement with the mandrel 14 by die 
stop 30, are caused to move ontwarrgy into 
contact with and to expand the part of tube 
1 which lies hnmediately outside die <nbe 
plate 3. As tins takes place the forward pair 110 
4>f the members 21 move slightly rearwardry 
into alignment with die other pair of the mem- 
bers 21* 

Once the head 15 of the mandrel 14 comes 
into contact with die expanding members 21 115 
facets transmitted dhectly from the mandrel 
to the stop, which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. The 
expanding mernbers 21 and the stop 30 move 120 
rearwardry with the mandreL the members 21 
effecting progressive expanding of the part of " 
the tube 1 which fies within the tube plate 3. . 

As the members 21 a ppr oach the inner face 
5 of the tribe plate 3 the flared part 32 of 125 
the stop member 30 engages the incjhied sur- 
faces 42 upon the »^ ght belling elements 40 
and causes those elements to move outwardly 
radi ally so that their tongues 44 engage and 
bed outwardly tjhe projecting Inner end 4 of 130 
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jthe tube 1. This beKng operation cods wh en 
tie tube expanding surface 22 comes into con- 
tact with Ac forward part of the surfaces 42, 
wheieupou rearward movement of the mancktl 
native to the tool 10 is positively checked. 

The tool 10 as now removed from the 
finished tribe, the mandrel returned to its f or- 
ward position, the tribe **pMtnE elements 
21 did doss the tapered part 16 to <Wr 
rearward poatioos, and the stop 30 restored 
to its forward podthaw The tool may then 
be applied to the next ufte<p be expanded. 

The machine described is adapted to act 

rfc a preselected size of tribe, lie <Sameter 
the expanding surface 22 being appro- 
priateiy related to rf* internal diameter of the 
trie! If desired the head 15 of the mandrel 
may be made adjustable ax&aH?ej the mandrel 
Hikthmsawasaarjp^d^rtedbya^^ 
tnovemtnt of the g*ppnrffag members axnSy 
of <he tapered part of the mandrel to deter- 
mine the effective diameter of the mtn^i^ 
members during capandira TrnirttW ttnrt 
tta posWon of die ttti^ be^ *fe«e per- 
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mils -variation cf that effectrve diameter. Vfeea 

the hea d 15 Is gfafly adfrstt&e, it fe adran- an outward direction thrxw^ an ar^r^ri^ 

A^^^r- <Hstar«apartofthet^ 



tnbe end engaging elements which ere 
BDanged to more radially ontwaxdiy croon 
TOhdrawal of the <nbe expanding means and 
so effect belling of the^bTerZ 55 

4.A mo! as claimed in Oaam wherein 
the tnbe expanding means include a plurality 
of expanding members ftted about the peri- 
phery of a tiered part of the length of a 
mandrel which is merttbfc axially into She 60 
tube to be expanded and forms part of the 
^tWrw^eans, atop means are arranged 
to fie wiring tnbe to be expended at a 
rawasi initial position, catch means are 
ranged eoxestr&cutwardr^ 55 

means from the initial position unless 
the onward farce on the stop means exceed* 
a proie**rmined value, the atop means being 
arranged to restrain outmrd axial move me n t 
of the said members upon outward moveuicuL 70 
of the mandrel only until the force exerted 
exceeds^predetdnhad Take, and i&e tnbe 
end engaging elements are arranged for en- 
gagement tgi inclined surface* on the stop 
means whereby upon the moving the 75 

ex panding means and thns tie stop means in 
an outward direction t hroug j h an appropriate 



l^Process for the securing of a tube end 
wirhm a tnbe hote la the tnbe plate, which 
cornnrises expanding a part of the tnbe hno 
*Wd*i*ht contact with the waB of the tnbe 
»c "ffi farcMe pnffin^ot qf a tnbe ex- 
35 grading member through the sak) part of 
the tnbe and simultaneously as % consequence 
of the puffing^** effecting beffing of the 
mouth of the free end of the tube into con- 
tact with the face of the tube plate. 

2. A tube end expanding tool suitable for 
the expanding of a tube end within a tjube 
hole in a tribe plate, wherein withdrawal means 
srejOTvided for the forcftfe pnifa&out from 
fawe the tube end of tube expanding mean* 
adapted during withdraws! to expand the part 
of the tribe within the tube hole, and the 
withdraws! means axe *f**"^pd daring with- 
drawal to operate beting means wMcE effect 
belling of tie free end of the tribe. 

3. A tool as daimed in Claim 2, wherein 
the heflrng means comp r ise a circular row of 



Pkfefa engaged and bdled out by 
thebeflingmesna g 0 

5. A tooj as daimed in Qahn 4, wherein 
the expanding members ore in dose con- 
tact with <he tapered part of the mandrel by 
a circumscribing spring. 

6. A tool as dafcned in Oaim. 4 or Oakrt 85 
5, wherein a etjop provided on the mandrel is 
adapted by fimfnng movement of the expand- 
ing members axiauy of the tapered part of 

the m andrel to determine the effective dia- 
meter of the expanding members dnxrng the 90 
expanding opersiion, end the pos&on of the 
atop k a djustable to permit variation of that 
effective diameter. 

■7, A tnbe end rxpandrng tool arranged and 
adapted Jfe operate substaqfiaBy as described 95 
hereinbefo re whh itrerence to^andcxmstnicted 
»Q**tantlalry «* tbown in, the accompanying 
drawings* 

For the Applicants. 

A. CL FRK2B, 
Chartered Patent Agent. 
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